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YAK 576.895.775 : 591.434 

M0P4>0J10rHMECKMW AHAJIH3 nMLI|,EBAPEHM^ 
y B7I0X LEPTOPSYLLA SEGNIS 
(SIPHONAPTERA: LEPTOPSYLLIDAE) 

C. A. CpHJIHMOHOBa 

IlpocjieH<eHbi H3MeHeHHH yjibTpacTpyKTypbi KjieTOK KHiueqHoro anHTejiHH 6 jiox L. segnis b xo/je 
nepeBapHBaHHH oahoh nopuHH KpOBH. flpeAnojiaraeTCH, mto HapH^y c nojiocTHbiM hmciot MecTO ajie- 
MeHTbi BHyTpHKjieTOMHoro nnmeBapeHHH. ITphboahtch rnnoTeTHHecKan cxeMa cj)yHKUHOHHpoBaHHH nniue- 
BapHTejlbHOH KJieTKH. 

MHTeHCHBHoe H3yweHne nnmeBapeHHH y 6 jiox npoAHKTOBaHO npew/ie Bcero 
npaKTHqecKHMH HHTepecaMH: OojibinaH qacTb 6ojie3HeTBopHbix mHK poopraHH3MOB, 
KOTopbix nepeHocHT 3 th HacexoMbie, o6nTaeT b hx kh ineqHOM TpaKTe (BameHOK, 
1988). Hcc/ieAOBaHHe TOHKoro CTpoeHHH kjictok cpe/men khlukh 6jiox noKa3ajio 
cymecTBeHHoe cxoactbo hx opraHH3a uhh y npeACTaBHTejien pa3Hbix ceMencTB 
(Hanna, 1978). Ot^hhhh nacaioTCH TOJibKO CTaunoHapHbix h nojiycTaunoHapHbix 
napa3HTOB, y KOTopbix HaOjiio/iaeTCH rnnepipo^HH KjieTOK, nan otbct Ha Henpe- 
pbiBHoe nniaHHe (Reinhardt, 1976). 

Kan H3BecTHO, no^aBjiHiomee OojibmnHCTBO bhaob 6jiox — nepnoAHnecKH nn- 
TaiomnecH napa3HTbi, t. e. mo>kho roBopHTb o cymecTBOBaHHH y hhx uHKJia nnmeBa- 
peHHH. STOMy uHKjiy cooTBeTCTBy k)t h onpe/iejieHHbie H3MeHeHHH Mopc^ojiornn 
KjieTOK khL iieMHoro ariHTejiHH, mo 6bijio noKa3aHo phaom aBTopoB y pa3Hbix bhaob 
6jiox y>Ke Ha CBeTOonTHnecKOM ypoBHe ( BameHOK, 1988). npn MeHeHne 3JieKTpoHHofi 
MHKpocKonHH ajih H3yneHHH nnmeBapeHHH y 6 jiox orpaHnneHo nona HccjieAOBaHneM 
TOJibKo ojxhoto BH^a — Xenopsylla cheopis (ceM. Pulicidae) (OnjiHMOHOBa, 1985). 
npe^CTa bji neT HHTepec Bonpoc o tom, HacnojibKo onHcaHHbie H3MeHeHHH Mopc})o- 
jiothh KjieTOK xapaKTepHbi jxj\k Been rpynnbi nepnoAnnecKH nnTaiomHXCH 6 jiox. 
B npe^ejiax 3 toh rpynnbi npHHHTO BbmejiHTb «6 jiox mepcTH» h «6jiox rHe3Aa». 
X. cheopis othochtch k «6jioxaM me3Aa», 3HaqnTejibHyio qacTb BpeMeHH HMaro 
3Toro BH^a npoBO^HT b me3jxe hjih no/iCTHJiKe. «Bjioxh mepcTH», HanpoTHB, bcio 
>KH 3Hb HaXOAHTCH Ha Tejie npOKOpMHTejIH. 

TnnnqHbiM npeACTaBHTejieM «6 jiox mepcTH» HBjineTCH Leptopsylla segnis — 
napa3HT aomobmx Mbmiefl. Bjiox stoto BHjxa OTjiHnaeT Bbiconan qacTOTa nmaHHH 
h Hecnoco6HOCTb k ^ji mejibHOMy rojio/iaHHK). Ilpn nocTOH hhom co^ep>KaHHH c npo- 
KopMmejieM L. segnis cnoco6Hbi nnTaTbcn 3—4 pa3a b cyTKH. IlepeBapHBaHHe 
KpOBH npoHCxo^HT ObiCTpo: y>Ke nepe3 15—20 mhh 3aKaHnHBaeTCH reMOJiH3 spnipo- 
uhtob, a nepe3 5 n nocjie nmaHnn b co/iep^HMOM KHmenHHKa npeoOjiaAaeT reMaTHH 
(Kocmhhckhh, 1965; BpioxaHOBa h jx p., 1978). 

3th ocoOeHHocTH Ohojiothh BH^a onpe^ejinjiH BbiOop ero b nanecTBe o6i>eKTa 
;yiH AajibHenmero HCCJie^OBaHHH Mop4)OjiorHH nnmeBapeHHH y 6 jiox c pa3HbiM 
xapamepoM nnTaHHH. 


480 




MATEPMAJ1 M METO^bl 


HccjieAOBaHHH npoBOAHAH Ha caMKax L.segnis b B03pacTe 7 AHeft H3 KyjibTypbi 
3oojiorHqecKoro HHCTHTyTa AH CCCP. flocjie 16 q roAOAa 6 aox noAca>KHBaAH 
Ha 6ejiyio Mbimb h qepe3 10 mhh OTOnpaAH oco6en c noAHbiMH >KeAyAKaMH, KOTopbix 
(J^HKcnpoBajiH qepe3 5, 10, 20, 40 mhh h 2, 5 h 9 q nocjie OKOHqaHHH nnTaHHH. 

OHKcauHio npoBO^HjiH b 2.5%-hom pacTBope rjiyTapajibAerH^a npn 4 °C Ha 
0.1M (J)oc(|)aTHOM 6yc|)epe (pH 7.3) h b 1 %-hom pacTBope Os0 4 Ha tom >Ke 6ycj)epe. 
MaTepnaji 3ajiHBajiH b CMecb cmoa 3noH-812 h H3yqajiH c noMombto SAeKTpoHHoro 
m HKpocKona TESLA-BS 500 h JEM-100B. 

PE3yjlbTATbI HCCJlEA,OBAHHfl 

Kan h y Apyrnx bhaob 6aox, nnmeBapeHHe y L. segnis nponcxoAHT b cpeAHen 
KHLUKe, HHor^a HMeHyeMOH >KeAyAKOM. 3to npocTon MeruKOo6pa3HbiH opraH, 
He pacqjieHeHHbifl Ha OTAeAbi hh Mop^OAornqecKH, hh cj)y HKUHOHajibHo. Ctchkh ero 
06pa30BaHbI OAHOCAOHHbIM UHJlHH^pqqeCKHM 3n HTejlHeM, K KOTOpOMy npHMbIKaeT 
ABa caoh Mbimu: KOAbueBbie h npoAOAbHbie. B cocTaB kh LueqHoro snHTejiHH KpoMe 
oahoto THna nojiHc^yHKUHOHajibHbix nnmeBapnTeAbHbix kactok bxoaht HeOoAbruoe 
q hcjio ceKpeTopHbix kactok ( BepoHTHO, Henpo3HAOKpH hhoh npnpoAbi) (Reinhardt, 
1976), a TaK>Ke CKonAeHHH mcakhx KaMOnaAbHbix kactok, o6pa3yiOLUHx pereHepa- 
UHOHHbie rHe3Aa. 

nnmeBapHTeAbHbie KAeTKH ocy ruecTBA hiot Bee cj)yHKUHH no nepepaOoTKe n 
ycBoeHHio nnTaTeAbHbix BemecTB KpOBH. AnnKaAbHan noBepxHOCTb nx npeo6pa30- 
BaHa B MHKpOBOpCHHKH AAHHOH 0.7 — 1.0 MKM, Ha nOBepXHOCTH KOTOpbIX AeTKO 
pa3AHHHM CAOH rAHKOKaAHKCa. JlaTepaAbHbie MeMOpaHbl KAeTOK 06pa3yiOT HHTep- 
AHrmaunn, a TaK>Ke MHoroqncAeHHbie hh BarnHa uhh, KOTopbie b BHAe y3KHX Ka hbaob 
npOHHKaiOT B UHTOnAa3My KAeTKH BnAOTb AO HAepHOH 30HbI (pnc. 1, /, 3; CM. BKA.) . 
B 0CH0B3HHH KAeTKH TBKHe KaHaAbI o6pa3yiOT 6a3aAbHbIH AaOnpHHT. 

CpeAH m e> kka eTOq h bix kohth ktob npeoOAaAaiOT cenTnpoBaHHbie AecMOCOMbi. 
B annKaAbHOH 30He, BepoHTHO, o6pa3yeTCH nAOTHbin kohtbkt, a b 6a3aAbHOH 
qacTH KAeTOK ToqeqHbie AecMOCOMbi nepeMewaioTCH c yqacTKaMH, rAe Me>KKAeToq- 
Hbie KOHTaKTbi OTcyTCTBy k)t, h Me>KAy coceAHHMH KAeTKaMH o6pa3yeTcn meAb. 
B 0CH0B3 HHH KAeTKH COeAHHHIOTCH C 6a3aAbHOH MeM6pa HOH SnHTeAHH nocpeACTBOM 
noAyAecMOcoM. 

Bee nnmeBapHTeAbHbie kactkh HMeioT oObiqHbin aah KHLueqHoro snnTeAHH 
HaceKOMbix Ha6op opra hohaob (pnc. 1, /). Hapo oaho, c xoporuo Bbipa>KeHHbiM 
HApblHJKOM. MaCTO B HApe MO>KHO BCTpeTHTb KpHCTBAA HAH Aa>Ke ABa, KOTOpbie 
cbo6oaho pacnoAaraiOTCH b KapnonAa3Me h He CBH3a Hbi hh c kbkhmh BHyTpnHAep- 
HblMH CTpyKTVpaMH. BOAbUJyK) HaCTb o6T>eMa KAeTKH 33HHMaeT LUepOXOBaTaH 
3HAonAa3MaTnqecKan ceTb (iu3I7C). MHoroqncAeHHbie mhtoxohaphh KOHueHTpn- 
pyiOTCH b 6a3aAbHOH h annKaAbHOH qacTHX KAeTKH, t. e. HenocpeACTBeHHO noA 
MHKpoBopcHHKaMH h b panoHe 6a3aAbHoro AaOnpnHTa, oOecneqHBan SHeprnen 
yqacTKH hhtchchbhoto TpaHcnopTa BemecTB. AnnapaT ToAbA>KH npeACTaBAeH 
HeOOAbHJHMH UHCTepHa MH, OKpV>KeHHbIMH MeAKHMH nV3bipbKaMH (40 — 60 HM 
b AnaMeTpe) cpeAHen hah hh3koh 3AeKTpoHHofl haothocth. 3Aecb >Ke b pafioHe 
annapaTa ToAbA>KH, qacTO Ha6 aioahiotch ceKpeTopHbie rpaHyAbi AHaMeTpoM okoao 
200 hm, a TaK>Ke cxoAHoro pa3Mepa rpaHyAbi c HeOoAbLUHM raAO h HeKOTopofl 
HeoAHopoAHOCTbio coAep>KHMoro. EIocAeAHHe, BepoHTHO, npeACTaBAHIOT co6oh 
nepBHHHbie AH30COMbI. riOMHMO 3TOTO B UHTOnA 33Me AOBOAbHO MHOTO pa3HOH 
BeAHHHHbl BTOpHHHblX AH30COM, MVAbTHBe3HKVAHpHbIX TeA H OCTaTOHHblX TeA. 

EloCTOHHHblMH KOMnOHeHTa MH KAeTKH H BAHK3TCH 3AeKTpOHHO-np03paqHbie 
«nvcTbie» BaKVOAH, KOTopbie, BepoHTHO, 6epvT HaqaAO ot pacrunpHiomHxcH yqacT- 
kob ui 3/7C. B 3thx BaKyoAHX MoryT Ha Ka nAH BaTbCH HepacTBopnMbie coah, h TorAa 
ohh npnoOpeTaiOT bha cc})epHTOB, hah KOHKpeunn, runpoKO pacnpocTpaHeHHbix 
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v mhothx rpvnn >khbothbix (Brown, 1982). C(})epHTbi, ksk h «nycTbie» BaKvoAH, 
no-BHAHMOMV, coAep>KaT onpeAeneHHbifi HaOop 4>epMeHTOB, KOTopbifi c6nn>KaeT 
hx c nH30C0M3MH, Tan Kan HaOAioAaiOTCH nepexoAHbie (})opMbi Me>KAy «nycTbiMH» 

BaKVOJlHMH H MVAbTHBe3HKVAHpHbIMH TejiaMH, «nVCTbIMH» BaKVOAHMH H OCTaTOM- 
HblMH TenaMH, KOHKpeUHHMH H AH30C0M3MH (pHC. 1,2). 

B KaMecTBe 3anacHbix nHTaTejibHbix BemecTB kactkh coAepwaT AHnHAbi. JlnnHA- 
Hbie KanjiH MoryT ObiTb 3AeKTpoHHO-CBeTAbiMH h 6ojiee ruiOTHbiMH, npnqeM Te h 
A pyrne qacTo BCTpeqaioTCH phaom b oahoh h toh >Ke KJieTKe. 

nnmeBapHTejibHbie kactkh HecKOjibKO pa3AHqaiOTCH Me>KAy co6oh no nnoT- 
HOCTH UHTOnjia3MbI H 06 hAHK) OpraHOHAOB. OmaCTH 3TO CBH33HO C HX B03paCTHbIMH 
H3MeHeHHHMH. no Mepe CTapeHHH kactkh UHTonjia3Ma ee AeAaeTCH Bee 6ojiee njiOT- 
hoh, npocTpaHCTBO Me>KAy opraHOHAaMH coKpamaeTcn, nponcxoAHT cf)pa rMeHTaunn 
UHCTepH IU 5/7 C, KOTOpbie MaCTO Bbl TJIHAHT B3AyTbIMH, CHAbHO paCLUHpHIOTCH Ka - 
Hajibi 6a3ajibHoro AaOnpnHTa. Y CTapbix kactok oObiqHO cnjibHO AonacTHoe HApo, 
HeperyAnpHbie MaAoqHCAeHHbie mhkpobopchhkh, b UHTonna3Me mhokcctbo «nycTbix» 
BaKyoAeft, npnqeM HeKOTopbie H3 hhx MoryT ObiTb bca hhh hoh c HApo! BnocAeACTBHH 
TaKHe CTapbie KAeTKH pa3pyinaK)TCH, h ocTaTKH hx mo>kho Ha6AK)AaTb b npocBeTe 
khuikh. HHTepecHO, hto HHorAa npoHcxoAHT CAymHBaHHe BHemHe coBepmeHHO 
HOpMaAbHbIX KAeTOK C oOblHHOrO BHAa HAPOM H CBeTAOH UHTOnAa3MOH. Ohh OKpyr- 
AHIOTCH, TepHIOT MHKpOBOpCHHKH, CBH3b C 6a3aAbHOH MeMOpaHOH H3py HiaeTCH H 
KAeTKa OKa3biBaeTCH b npocBeTe khuikh, rAe, no-BHAHMOMy, h noABepraeTCH nepe- 
BapHBaHHK) (pnc. 1, 4). ri0A06HbiH cnocoO rnOeAH kactok b KnuieqHHKe HaceKOMbix 
6biA onncaH eme Ha CBeTOonTHqecKOM ypOBHe (Day, Powning, 1949). YAOBAeTBo- 
pnTeAbHoro odTDHCHeHHH 3 to hbachhc He noAyqHAO, h AaHHbie TaKoro poAa HeoAHO- 
KpaTHO nOABepraAHCb COMHCHHIO, OAHaKO Ha ypOBHe 3ACKTpOHHOH MHKpOCKOnHH 
npHXOAHTCH T3K>Ke KOHCTaTHpOBaTb TH6eAb BHeLHHe COBepUieHHO >KH3Hecn0C06HbIX 
KAeTOK. 

H3MeHeHHe MOp^OAOTHH 3nHTeAHaAbHbIX KAeTOK B 3HaqHTeAbHOH CTeneHH CBH- 
3aHbi c hx 4)yHKUHOHHpoBaHHeM b uHKAe nnmeBapeHHH. 

KnmeqHbiH snHTeAHH roAOAHbix 6aox (qepe3 16 q nocAe chhthh c xo3HHHa) 
coctoht H3 CHAbHO BbiTHHyTbix KAeTOK qacTo c anHKaAbHbiMH BbipocTaMH Henpa- 
BHAbHO 6yAaBOBHAHOH (f)OpMbI. U,HTOnAa3Ma KAeTOK OTHOCHTeAbHO CBCTA3H H nOqTH 
nOAHOCTbK) AHHieHa AHnHAHblX BKAIOqeHHH. HApo COAep>KHT OAHO HAH ABa HAOTHblX 
HApbiuiKa HepeAKO KOAbueBoro Tnna. Mhkpobopchhkh poBHbie, npHMbie, b hx ocho- 
BaHHH HHOTAa pa3 ah q hm bi He6oAbuiHe HHBarHHauHH. Mhtoxohaphh npenMyme- 
CTBeHHO KpyrAOH HAH 0B3AbH0H (})OpMbI MeAKHe. LUepOXOBaTaH 3nc Ha 3TOH CTa- 
Ahh qacTO o6pa3yeT CTon kh aahhhhx napaAAeAbHbix UHCTepH hah 33bhtkh 
(pnc. 2, /; cm. bka. ) HanoAoOne Tex, hto onncaHbi b khujchhom 3nnTeAHH roAOAHbix 
KOMapoB (Bertram, Bird, 1961; StaublBe. a., 1966). AnnapaT ToAbA>KH b KAeTKax 
roAOAHbix ocoOen 3Kthbho npoAvunpyeT MeAKHe ny3bipbKH AnaMeTpoM 40 — >60 hm 
c C0Aep>KHMbiM cpeAHen sacktpohhoh haothocth, KOTOpbie ocoOeHHo MHoroqnc- 
AeHHbl B6AH3H HHBarHHaUHH nA33MaTHqeCKOH MeMOpaHbl KAeTKH (pnc. 1, 3). 

4epe3 6a3aAbHbiH AaOnpnHT Aa>Ke v ronoAHbix 6 aox hact TpaHcnopT BemecTB 
B reMOAHM(|)V. 

IlocAe npneMa nopunn KpoBH kh mKa 3a mctho pacTHmBaeTCH, hto Bbi3biBaeT 
ynAomeHne qacTH 3nHTeAHaAbHbix kactok. PIo cpaBHeHHio c roAOAHbiMH ocoOhmh 
UHTonAa3Ma kactok Tenepb HMeeT HecKOAbKO noBbiiueHHVK) nAOTHOCTb h oqeHb 
CKopo (y>Ke qepe3 10 mhh nocAe KpoBoeocaHHH) b Hen noHBAHiOTCH AnnHAHbie bkjuo - 
qeHHH, npnqeM cpa3y AOBOAbHo KpynHbie, 2 — 4 mkm. BcacbiBaHHe BemecTB H3 
noAOCTH khuikh, BepoHTHO, npoHcxoAHT AOBOAbHo ObicTpo. 3T0My cnocoOcTByeT 
npeHMymecTBeHHoe pacnoAO>KeHHe mhtoxohaphh y anHKaAbHoro Kpan KAeTKH. 
3HAonAa3MaTHqecKan ceTb pacnaAaeTcn Ha OTAeAbHbie KopoTKHe uncTepHbi. 
HApbiniKH coctoht npeHMymecTBeHHo H3 c[)H6pHAAHpHoro KOMnoHeHTa, rpaHyAHp- 
Hbifi qacTo h BOBce OTcyTCTByeT. B UHTonA33Me npeoOAaAaiOT «nycTbie» BanyoAH 
h KOHKpeuHH, rpaHyA MaAO. 
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Mepe3 20 mhh nocjie nHTaHHH KOAnqecTBO UHTonAa3MaTnqecKnx rpaHyA 
3aMeT ho yBejinqHBaeTCH npe>KAe Bcero 3a cqeT 3AeKTpoHHonAOTHbix ny3bipbKOB 
b annKajibHOH 30He AHaMeipoM 200 — 250 hm. Bojibiaan qacTb hx h MeeT, BepoHTHO, 
ceKpeTOpHyK) npnpoAy. MHorAa mo>kho HaOAiOAaTb CAHHHne oOoaohkh rpaHyAbi 
C njia3MaTHqeCKOH MeMOpaHOH B OCHOBaHH H MHKpOBOpCHHOK. B 3TO >Ke BpeMH 
nponcxoAHT, BepoHTHO, norAomeHne Ka khx-to BemecTB H3 noAOCTH khlhkh nyieM 
3HA0UHT03a. 06 3TOM TOBOpHT npHCVTCTBHe nOA an H K3AbHOH MeM6pa HOH THnnqHblX 
OKan MAeHHbix ny3bipbKOB, a t a K>Ke oOHapvweHne b pHAe cJiyqaeB a a h h h bi x nHHO- 
UHT03Hbix KaHaAOB (pnc. 2, 2). H Te h Apyrne HMeiOT nAOTHoe coAep>KHMoe, Hano- 
MHHaiomee coAep>KHMoe khlhkh Ha 3toh CTaAnn nnmeBapeHHH. 

3aMeTHO v BeAHqHBaeTCH hhcao AH30COM h hx npoH3BOAHbix. CaMbie MHoroqnc- 
AeHHbie — BTOpHHHbie AH30COMbI — MOrVT 6bITb Kpyn Hbl MH, AO 1.5 MKM, ohh qacTO 
OKpy>KeHbi ny3bipbKaMH MeHbmero AHaMeTpa pa3AnqHOH haothocth. Mhoto Tnnnq- 
HblX MyAbTHBe3HKVAflpHbIX TeA. 

Mepe3 40 mhh nocAe nHTaHHH yBeA nq HBaeTCH hhcao ocTaioqHbix TeA. 3 to 
nOAHMOpc()Hbie CTpyKTypbl BbICOKO H 3AeKTpOHHOH nAOTHOCTH, BHVTpH KOTOpbIX pa3- 
AHHHMbi MeM6paHonoAo6Hbie 4>parMeHTbi. 

IlapaAAeAbHO b Me>KKAeTHHKax h KaHaAax 6a3aAbHoro Aa6npHHTa HAeT TpaHC- 
nopT BeurecTBa cpeAHeft 3 AeKTpoHHOH haothocth. TaKOH TpaHcnopT HaqnHaeTCH 
qepe3 15—20 mhh nocAe nHTaHHH h npoAOA>KaeTCH Aawe nocAe 3a BepmeHHH nnme- 
BapeHHH. BepoHTHO, B pa3HbIX KAeTKaX HHTeHCHBHOCTb ero HeCKOAbKO pa3AHHHa 
HAH KAeTKH paOOTaiOT aCHHXpOHHO, TaK KaK y OAHOH H TOH >Ke OC 06 h BCTpeqaiOTCH 
yqacTKH nycTbix h 3anoAHeHHbix mokkacthhkob, h TaK Ha Bcex HCCAeAOBaHHbix 
cpoKax. 

CnycTH 2 q nocAe nHTaHHH b KAeTKax y bcahhHB aeTCH hhcao a nnHAHbix bkaio- 
qeHHH, qacTb H3 hhx oqeHb KpynHbie, ao 5—6 mkm. fIo-npe>KHeMy MHoro AH30COM 
h ocTaToqHbix TeA. Mhtoxohaphh npno6peTaiOT BbiTHHyTyto (})opMy, qacTO Henpa- 
BHAbHO-TpeyrOA bHyiO C BbipOCTa MH . 

Mepe3 5 q nocAe nHTaHHH y Bcex oco6en b cpeAHen KHUJKe npeoOAaAaeT reMaTHH, 
xoth MecTaMH eme coxpaHHiOTCH yqacTKH noAynepeBapeHHOH KpoBH. B tbkhx 
M ecTax mo>kho eme HaOAiOAaTb peAKne KapTHHbi 3HAOUHT03a. KAeTKH npoHBA hiot 
nepBbie np H3H3KH CHH>KeHHH CHHTeTHHeCKOH aKTHBHOCTH: UHCTepHbl lu3flC HaqH- 
HaiOT coOnpaTbCH b CTon kh, yMeHbmaeTCH hhcao rpaHyA b anHKaAbHOH qacTH 
KAeTKH. 

Mepe3 9 q nocAe nHTaHHH coAep>KHMoe khujkh noAHOCTbio npeACTaBAeHO reMa- 
THHOM. U,HTOnAa3Ma KAeTOK BHOBb CT3H0BHTCH CBeTAOH. CHH>KaeTCH HHCAO AH30COM, 
MyAbTHBe3HKyAHpHbix TeA h ocTaToqHbix TeA. floxowe, hto ocTaToqHbie TeAa perv- 
AHpHO BbIBOAHTCH H3 KAeTOK, HO HaOAFOAaTb 3TO HHKOTAa He yAaBaAOCb. B03MO>KHO, 
nponcxoAHT BbmeAeHHe h qacTH BHyTpnKAeToqHbix ahhhaob, TaK KaK hx coAepwa- 
HHe b KAeTKe k 9 q cymecTBeHHO naAaeT. 

H ApblUI KH KAeTOK B 3TOT nepHOA COCTOHT B OCHOBHOM H3 TpaHVAHpHOTO KOMnO- 
HeHTa, HHorAa BCTpeqaioTCH coBceM HeaKTHBHbie KOAbueBbie HApbi hjkh. /IyiHHHbie 
UHCTepHbl iu3nc o6pa3yiOT CTOnKH H 3aBHTKH. flOMHMO 3TOTO B UHTOnAa3Me npn- 
cyTCTByiOT KpynHbie, okoao 0.5 mkm rpaHyAbi, KOTopbie BbirAHAHT KaK UHCTepHbl 
ui 317 C, o6pa3yiomHe ccjDepbi (pnc. 2, 3). Ha noBepxHocTH rpaHyA AerKO pa3AnqHTb 
MHoroqncAeHHbie pnOocoMbi, noA o6oaohkoh HeOoAbmaH npocAOHKa MaTepnaAa 
cpeAHen 3AeKTpOHHOH haothocth, HanoAoOne Toro, hto 3anoAHneT npocTpaHCTBO 
Me>KAy AByMH MeMOpaHaMH ui3I7C (pnc. 2, 4). BHyTpeHHHH qacTb rpaHyA 3anoA- 
HeHa Bei_uecT bom cpeAHefi hah noBbiineHHOH sacktpohhoh haothocth, bo3mo>kho, 
3TO pa3Hbie CTaAHH C03peB3H HH CeKpeTOpHOTO npOAVKTa. EAHHHHHbie rpaHyAbi 
TaKOTO THna MO>KHO BCTpeTHTb B KHLHeHHOM 3nHTeAHH 6 aOX Ha pa3HbIX CT3AHHX 
nnmeBapeHHH, oAHano TOAbKO no ero 3aBepi_ueHHH ohh hohbahiotch b 3aMeTHOM 
koa nqecTBe. B stot >Ke nepnoA y anHKaAbHOH MeMOpaHbi cKanAHBaiOTCH 6oAee 
MeAKne rpaHyAbi cenpeTa y>Ke 6e3 pnOocoM Ha noBepxHocTH (pnc. 2, 5). 
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OBCV^EHME 


OOlahh njiaH CTpoeHHH kactok KHLueqHoro anHTeAHH L. segnis cymecTBeHHO 
He OTjiHqaeTCH ot toto, hto onncaHO y Apyrnx bhaob 6aox (Reinhardt, 1976; 
Hanna, 1978; O hah MOHOBa, 1985). XapaKTepHO npHcyTCTBHe b KjieTKax bhvtph- 
HAepHbix KpHCTajuioB. rioAo6Hbie o6pa30BaHHH 6bijin o6Hapy>KeHbi Tan>ne y 6aox 
pozia Ctenophthalmus (Richards, Richards, 1969). THCTOxHMnqecKH noKa 3 aHO 
npHcyTCTBHe b KpncTajuiax 6ejiKOB h nojiHcaxapn/roB (BpioxaHOBa, CypKOBa, 1976). 
OziHaKO CBH3biBaTb hx nonBjieHHe y 6aox HenocpeACTBeH ho c nmaHHeM reMorno- 
6hhom, no-BHAHMOMy, Hejib3H, TaK KaK noAoOHoro poAa CTpyKTypbi o6Hapy>neHbi 
Aa>ne b ha pax pacTHTeAbHbix kactok (Wergin e. a., 1970). B OTAnqne ot AnnnAHbix 
b ka K)qe hh ft npncTaAAbi y L. segnis He ncqe3aiOT npn roAOAaHHH, nosTOiviy BpHA ah 
MoryT paecMaTpHBaTbCH KaK 3anacHbie nHTaiejibHbie BemecTBa. 06pa30BaHne 
hx CBHAeTejibCTByeT o HeKOTopoM CBoeo6pa3HH OnoxHMHqecKHx npoueccoB b KjieTKe, 
CMbieji KOTopbix noKa HenceH. B uejiOM KapTHHa cfiyHKUHOHHpoBaHHH nnmeBapn- 
TejibHbix kactok y L. segnis npeACTaBAeHa Ha rnnoTeTHqecKon cxeMe (pnc. 3). 

HandojibLuero pa3BHTHH b kactkc AOCTHraeT ui 3I1C. 3/iecb ch HTe3Hpy iotch, 
BepoHTHO, OejiKH AH30C0M, KOTopbie b bhac mcakhx ny3bipbKOB nocTynaiOT b annapaT 
TOAbA>KH. KapTHHbl TeCHOH CTpyKTypHOH CBH3H 3THX OpraHOHAOB qepe3 MHOTO- 
qHCAeHHbie MeAKHe ny3bipbKH BCTpeq aiOTcn aoboabho qacTO. KpoMe toto, ot UHCTepH 
tu 311C OTAejiHioTCH 6onee KpynHbie ny3bipbKH, KOTopbie a aiOT HaqaAO «nycTbiM» 
Ba KyoAHM h KOHKpeuHHM — chctcmc, peryAH py lomen BOAHO-COAeBOH o6mch 
b KAeTKe. He hckaiohcho, hto b kbkhx-to ycAOBHHx tu 311C cnocoOHa HenocpeA- 
CTBeHHO npoH3BOAHTb AH30C0Mbi qepe3 Te >Ke BanyoAH (pHC . 2, 6\ 3). Tanyio bo3- 
MO>KHOCTb npeAnoAaraeT h PenHxapAT Ha ochobc aHaAH3a Mopcf)OAorHH KHLueqHoro 
snHTeAHH Tpex bhaob 6aox (Reinhardt, 1976). Tanyio B03M0>KH0CTb noATBep>KAaeT 
h HaAHHHe y L. segnis nepexoAHbix (J)opM Me>KAy «nycTbiMH» BanyoAHMH h KOHKpe- 
uhhmh, c oahoh cTopoHbi, h AH30C0MaMH — c Apyron. KpoMe Toro, B «nycTbix» 
BanyoAHx o6Hapy>neHa a kthbhocth khcaoh c|)OC(})aTa3bi, hto Tan>ne c6AH>naeT hx 
c ah30comhoh chctcmoh kactkh (Reinhardt, 1976). 

H HanoHeu, iu3I1C npHHHMaeT yqacTHe b c|)opMHpoBaHHH cenpeTopHoro npo- 
AyKTa. Ot ee UHCTepH otacahiotch KpynHbie ny3bipbKH (0.5 mkm b AnaMeTpe), 
coAep>KHMoe KOTopbix no Mepe co3peBaHHH jxej\ aeTcn Bee 6oAee nAOTHbiM. B pe3yAb- 
TaTe Hapy>ny BbiAeAHiOTcn rpaHyAbi y>ne baboc MeHbmero pa3Mepa, BepoHTHO, sto 
nponcxoAHT nyTeM 3K30UHT03a qepe3 annKaAbHyio MeM6paHy kactkh. HecnoAbKO 
HencHbiM ocTaeTCH caM cnocoO o6pa30BaHHH Tannx rpaHyA: OAHa hah abc MeiviOpaHbi 
tu 311C 3aMbiKaiOTCH c o6pa30BaHHeM ny3bipbna? ITo a odoAonnon rpaHyA hckoto- 
poe BpeMH eme coxpaHHeTcn HeOoAbuioH yqacTOK, no haothocth oTAHnaiomnncH 
ot cenpeTopHoro npoAyKTa, OAHano BHyTpeHHioio MeMOpaHy AOCTOBepHO pa3AnqnTb 
He yAaAocb, h Bonpoc stot ocTaeTCH OTKpbiTbiM. B AHTepaType HMeiOTCH yna3aHHH 
Ha npncyTCTBHe noAoOHbix bka loqeHHH b KHiueqHOM snHTeAHH KOMapoB Culex 
pipiens (Houk, 1977) h Mouien Simulium galeratum (Hanna, 1984), ho noApoOHO 
nyTH hx c()opMHpoBaHHH aBTopbi He o6cy>KAaiOT. HHTepecHO, hto bo Bcex CAyqanx 
rpaHyAbi 3 th hohbahiotch b 3aMeTHOM KOAHqecTBe ahlu b y roAOAHbix ocoOefi. 
y KOMapoB AonycnaeTCH B03M0>KH0CTb cHHTe3a nnmeBapHTeAbHbix (RepMeHTOB 

BnpoK (Staubli e. a., 1966; Houk, 1977). BnoxHMHqecKHe HCCAeAOBaHHH o6men 
npoTeoAHTHqecKOH 3 kthbhocth y 6 aox nona3aAH, hto OHa Bbime y roAOAHbix 
ocoOeft (Hanna, 1982). 

He HCKAioqeHa, kohchho, h Tanan cnTyaunn, hto y roAOAHbix 6 aox chhtc3h- 
pyiOTCH Kanne-TO HHbie (})epMeHTbi, ot a h q h bi e ot Tex, qTO bhacahiotch no xoAy 
nnmeBapeHHH. 3 th c()epMeHTbi, HanpHMep, MoryT npnHHMaTb yqacTHe b aH 3nce 
apHTpouHTOB, Tan nan kactkh npoHBAHiOT npH3HanH noBbinjeHHoft CHHTeTHqecnoH 
aKTHBHOCTH 3HaHHTeAbHO n03>Ke; BepoHTHO, BemecTBa, AH3HpyiOmHe SpHTpOUHTbl, 
y>ne npHcyTCTByiOT b noAOCTH khlhkh y roAOAHbix ocoOeft h ah mb anTHBH3HpytOTCH 
nocTynaiomeH b kh iueq hhk npoBbio. 


484 




Phc. 3. rnnoTeTHqecKaH cxeMa (J)yHKUHOHHpOBaHHH kjictkh KHLueHHoro anaTeji hh 6jiox. 

AT — annapaT TojibiUKH; BJI — 6a3ajibHbifi Jia6HpHHT; BJI — BTOpMMHbie jiH3ocoMbi; K — KOHKpcuHfl; MBT 
MyjibTMBeaMKyjiHpHOe Tejio; 0/7 — oKaHMJieHHbift ny 3 bipeK; OT — ocTaToqHoe tejio, I7K — nHH0UHT03HbiH KaHaJi; 

Till — nepBHqHbie JiH30C0Mbi. 

OcTajibHbie o6o3HaqeHHH Te >Ke, mto Ha pwc. 1 h 2. CTpe^i kh: 1 — BHyTpMK^eToqHoe nmueBapeHHe, 2 — ceKpeuwa, 
3 — peuHKJiHKa MeM6paHbi; 4 — 4>opMHpoBaHHe KOHKpeuHH. 

AnnapaT TcubjWH npon3BOAHT Tpn BHAa rpaHVJi: I) nepBHMHbie AH30C0Mbi; 
2) MejiKne ny3bipbKH (AnaMeTpoM 30—40 hm) c coAep>KHMbiM cpeAHen hah hh3koh 
3JieKTpOH H OH nAOTHOCTH, KOTOpbie CA H B3 KDTCH C AH30C0MaMH H MOKAy C 060 H. 
rioAo6Hbie ny3bipbKH, TOAbKO HecKOAbKo 6oAee KpynHbie (60 hm) Ha 6a lOAaiOTCH 
B HenOCpeACTBeHHOH 6AH30CTH OT KAeTOMHOH MeM6paHbI, HepeAKH KapTHHbl HX c a h - 
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HHH. B03M0>KH0, 3T0 OUHH H3 Cn 0 C 060 B oOHOBJieHHH njl33MBTHMeCKOH MeM 6 paHbI 
KjieTKH; 3) ceKpeTopHbie rpaHyjibi b OTjinqne ot jih30com HMeiOT aOcojnoTHo ojxno- 
po/iHoe, oqeHb njiOTHoe couep>KHMoe, rajio OTcyTCTByeT, Bejinq HHa hx 200—250 hm. 
noAoOHbie rpaHyjibi onncaHbi b kh meqHOM snHTejinn upyrnx bhuob 6jiox, a TaK>Ke 
pa 3 Hbix rpynn KpoBOcocymnx HacexoMbix (Hanna, 1978, 1981, 1983). y Aedes 
aegypti MejojxoM HMMyHO(j)jiyopecueHUHH noKa3aHO npHcyTCTBHe b hhx (})epMeHTa 
THna TpHncHHa (Graf e. a., 1986). 

Oco 6 eHHOCTH OnojiornH L. segnis (qacroe nnTaHne, nocTOHHHoe BbiBeueHne 
H3 KHiueqHHKa nojiynepeBapeHHon kpobh) CKa3biBaiOTCH, nan h cjieuoBajio onmuaTb, 
He CTOJibKO Ha CTpoeHHH KjieTOK, CKOjibKo Ha hx cj)yHKUHOHHpoBaHHH. JA a>Ke B 3KCne- 
pHMeHTe (nocjie 16 q rojioua h OTcyTCTBHH nouKopMKH no xouy onbua) H 3 MeHeHHe 
CTpyKTypbi KJieTOK He HMeeT thkoh qeTKon uhkjihhhocth, KaK 3 to HaOjnouajiocb 
y X. cheopis (Ohjih MOHOBa, 1985). BiviecTO nocjieuoBaTejibHon CMeHbi pa3Hbix 
coctohhhh KjieTKH y L. segnis Ha 6 jno/i ( aeTCH jinuib Henan TeHueHunn H 3 MeHeHHH hx 
M opc})OjiorHH, xoth o 6 man HanpaBjieHHOCTb npoueccoB cxouHa y o 6 ohx bhuob 6 jiox. 
3t 0 KacaeTCH (})OpMbI KJieTOK, 3JieKTpOHHOH njlOTHOCTH UHTOnjia3MbI, COCTOHHHH 
HApblUJKa, BejlHHHHbl H (})OpMbI MHTOXOHUpHH, MOp(})OJIOrHH lu3f7C. IlOAOOHbie 
npeo6pa30BaHHH KjieTOK b xoue nnmeBapeHHH, BepoHTHO, HMeiOT o 6 luhh xapaKTep 
h onncaHbi y pa3Hbix rpynn KpoBOcocymnx HacenoMbix (Chapman, 1985). 

riOMHMO 3TOrO, y 060 HX HCCJieAOBaHHblX BHAOB 6 jlOX no OKOHHaHHH reMOJlH3a 
spHTpouHTOB a kth BH 3 npy iotch npoueccbi BHyTpHKJieTOH hoto nnmeBapeHHH. 3a- 
MeTHO B03pacTaeT couep>naHHe b KjieTne jih3ocom, MyjibTHBe3HKyjiHpHbix Teji, 
ocTaTOHHbix Teji. Uojx annKajibHOH MeMOpaHon kjictkh hohbjihiotch OKanMJieHHbie 
ny3bipbKH, a y L. segnis o 6 Hapy>KeHbi ua>Ke nnH0UHT03Hbie KaHajibi. 

Hcxoah H3 jiHTepaTypHbix uaHHbix, mo>kho npeunojio>KHTb, hto Hapuny c Beuy- 
men pojibio nojiocTHoro nnmeBapeHHH y pa3Hbix rpynn HacenoMbix b toh hjih hhoh 
deneHH HMeiOT MecTO 3 jieMeHTbi BHyTpnnjieToqHoro nnmeBapeHHH (Smith e. a., 
1969; Beadle, 1972; Houk, 1977). 3HaqeHne 3 Toro npouecca jx o KOHua HencHO. 
nocKOJibKy y 6 jiox MancnMajibHan aKTHBHocTb 3HuouHT03a npnypoqeHa k onpeue- 
jieHHon CTa^HH nnmeBapeHHH, mo>kho npeunojio>KHTb, hto 3to npouecc HHuyunpye- 
Mbin, KOTopbin BbinojiHHeT BTopocTeneHHyio pojib b o 6 pa 6 oTKe nnmH. B to >Ke BpeMH 
oh MO>neT HMeTb cymecTBeHHoe 3HaqeHne b npoueccax peryjinunn aKTHBHOCTH 
KjieTOK, yuajinn c hx noBepxHOCTH onpeuejieHHbie BemecTBa hjih HHTepHajiH3yn 
yqacTKH njia3MaTHqecnon MeMOpaHbi c cnrHajibHbiMH OejinaMH. KpoMe toto, kjictkh 
KHU ieqHoro snnTejiHH 6 jiox odnauaioT AOBOJibHO Bbiconon cenpeTopHon anTHB- 
HocTbio, n npouecc 3HAouHT03a (t. e. oOpaTHon cenpeunn) MO>neT 6 biTb HeoOxouHM 
AJih nozmepwaHHH nocTOHHHoro o 6 i>eMa kjictkh . 

Hauo cKa 3 aTb, hto b OTjinqne ot X. cheopis y L. segnis Mbi He HaOjnouajin uocto- 
BepHblX KapTHH aHaCT0M030B MH KpOBOpCHHOK H (^OpMHpOBaHHH T3 KHM nyTeM 
annKajibHbix rpaHyji. B jx aHHOM cjiyqae npeoOjiauaiOT HeOojibmne BnnqHBaHHH 
njia 3 MaTnqecKOH MeMOpaHbi b ocHOBaHnn mhkpobopchhok h uoBOJibHo peuKH nHHO- 
UHT03Hbie KaHajibi. B KjieTKax cymecTBeHHo MeHbuie jih30com. J1h6o npoueccbi 
BHyTpnKjieToqHon o 6 pa 6 oTKH nnmH y L. segnis MeHee Bbipa>KeHbi, jih 6 o npocTO Bee 
nponcxouHT ObiCTpee, qeM y X. cheopis , Tan hto b KjieTKax He CKanjiHBaeTCH Tanoe 
MHO>KeCTBO BTOpHHHblX JIH30C0M H OCTaTOHHblX Teji. 

riepeBapHBaHHe nopunn kpobh y L. segnis uencTBHTejibHo nponcxounT oqeHb 
ObicTpo, Bcero 3 a 6 — 7 q, t. e. BABoe ObicTpee, qeM y X. cheopis. OrqacTH 3 to mo>kho 
06 'bHCHHTb MeHbmen nopunen norjiomeHHon npoBH n BbiBeueHneM qacTH ee no xouy 
nnmeBapeHHH. Othhcth 3to MO>neT ObiTb CBH3aHO n c 6 ojiee 3(})(})eKTHBHbiM TpaHc- 
nopTOM BemeCTB H3 3nHTejlHH, qTO UOJl>KHO yCKOpHTb BCaCbIBaHHe H3 nOJIOCTH 
khujkh. OcHOBaHneM jxjift Taxoro npeunojio>KeHHH HBjineTCH cnjibHoe pa3BHTne 
HHBarnHauHH jiaTepajibHon njia3MaTnqecKon MeMOpaHbi, KOTopbix y L. segnis 3Ha- 
qHTejibHO Oojibuie, qeM y X. cheopis. Hepes cncTeMy jiaTepajibHbix HHBarnHauHH 
Tan >ne, nan n qepe3 KaHajibi 6a3ajibHoro jiaOnpnHTa, nocTOHHHO nueT TpaHcnopT 
BemecTB b nojiocTb Tejia. HHTepecHo, hto y X. cheopis KaHajibi 6a3ajibHoro Jia 6 n- 
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pHHT8 H Me>KKJieTHHKH 3anOJI HHIOTCH 3JieKTp0HH0njI0THbIM BemecTBOM npepbIBHCTO, 
ay L. segnis cnjiouib, w njiOTHOCTb ero cymecTBeHHo HH>Ke. He HCKjiioqeHo, hto 
ocHOBHbie pa3JiHMHH b npouecce nnmeBapeHHH, y 3 thx AByx bhaob 6jiox othochtch 
CK opee k o6jiacTH 6 hoxhmhh. BbiCTpbift jih3hc spHTpouHTOB y L. segnis, OTcyTCTBHe 
Ha paHHHx cpoKax nnui,eBapeHHH KpOBHHoro crycTKa roBopHT b nojib3y Toro, hto 
y 3Toro BH^a pa6oTaiOT HecKOJibKO HHbie 4)epMeHTHbie CHCTeMbi. 
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MORPHOLOGICAL ANALYSIS OF DIGESTION IN THE FLEAS LEPTOPSYLLA SEGNIS 
(SIPHONAPTERA, LEPTOPSYLLIDAE) 


S. A. Filimonova 
SUMMARY 

Changes in the ultrastructure of cells of the intestinal epithelium during the digestion of one 
blood portion were traced in the fleas L. segnis. It is shown that alongside with the cavity digestion 
take place elements of intracellular digestion. Hypothetic scheme of the digestive cell functioning 
is given. 



B/cAeuKa k ct. C. A. <Puaumoho80u 



Phc. 1. YjibTpacTpyKTypa KjieTOK cpeAHefl khuikh 6jiox Leptopsylla segnis. 

1 — o6iuhh bha anHTejiHajibHbix KJieTOK rojiOAHbix 6jiox (qepe3 9 q nocjie nHTa hhh) ; 2 — npoMOKVTOqHaH (JjopMa 
Me>KAy KOHKpeuHefi h ah3ocomoh; 3 —jiaTepajibHue HHBarwHauHH KjieToqHoft MeM6paHbi (Me>KKJieTOqHOe npo- 
CTpaHCTBO 3anojiHeHO 3JieKTpoHHonjioTHtJM BemecTBOM); 4 — OTTop>KeHHe KjieTOK H3 anHTejiHajibHoro njiaCTa. 

YBeji.: /, 4 — 8 000X , 2 — 40 000X, 3 — 42 000X . MB —hhB arwHauHH HJia3MaTHqecKOH MewdpaHbi; K — 
KpHCTajui; JI — jiH30COMa; M — mhtoxohaphh; I7B — «nycTan» Banyojib; tu 3f7C — uiepoxoBaTafl 3HAoruia3Ma- 

THqecKaa cerb; M — HApo; — HApbiwKO. 




Phc. 2. Oco6eHHOCTH Mop(f>OJiorHH snHTejiHajibHbix KJieTOK Leptopsylla segnis b pa3Hbie nepnoflbi nocJie 

nHTaHHH 6 jiox. 

/ — 33bhtkh at 3HC qepe3 16 q nocJie nHTa hhh; 2 — nnH0UHT03Hbie KaHajibi b anHKajibHOH qactH KJieTOK qepe3 
40 mhh nocJie nHTaHHfl; 3 — artHKajibHaH qacTb kjictkh rojiOAHoft oco6h c ceKpeTopwbiMH rpaHyjiaMH (6—9 q nocJie 
nHTa hhh); 4 — ceKpeTopnbie rpaHyjibi; 5 — npe^nojiaraeMaq ceKpeuna; 6 — o6pa30BaHHe J1H30C0M H3 ny3bipbK0B 
ui 3fIC qepe3 15 mhh nocjie nHtaHHfl (/— V — nocjieAOBaTejibHbie CTa^wn o6pa30BaHH«). YBeJi.: / — 18 000X, 
2 — 45 000X, 5—14 000X ,4 — 44 000X , 5 — 30 000X, 5—16 000X. Jl — JiH 30 C 0 Ma; [JB — «nycTaa» Ba- 

Kyojib, CT — ceKpeTopHaa rpaHyjia. 



